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Alignment
Placement of every single graphic, text, heading, etc. to common axes or lines.
Axes
Lines that serve as boundaries for the space in which the data is displayed: 1) X-axis – 
horizontal; and 2) Y-axis – vertical.
Chart-junk
Graphical embellishments that do not represent data directly and are redundant 
elements in a chart or infographics. These are only used as decoration to make a 
graphic more interesting or memorable, but can be distracting (e.g. background) or 
distort the data (e.g. 3D charts).
Cognitive load of information
The mental effort that the user has to make when processing the information.
Colour
Hue – what we normally think of as colour, consisting of values such as blue, red, 
yellow, orange, brown, pink and so on. 
Saturation – purity of the colour, ranging from pale versions to fully saturated versions. 
Value – the range extending from black to white. 
Data-ink-ratio
The proportion of ink that is used to present the data without redundancy, compared 
to the total amount of ink used in the whole visual display. The goal of data-ink 
ratio is that more ink (as close to 100% as possible) is used on the data, but making 
sure that no relevant information is excluded, which might be relevant for effective 
communication.
Data visualisation
Graphical or pictorial representation of data or information in a clear and effective 
manner. Its purpose is to assist in the understanding of data. Also referred to as 
‘information visualisation’ or ‘scientific visualisation’ (the only difference being the 
audience). Examples of data visualisation can include charts, maps, infographics. It can 
be static or interactive.
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Infographics
Visualisation of complex information in a more concise and accessible way using a 
combination of text, graphics, colour and images.
Layout
Arrangement and organisation of the visual and textual elements in a graphical 
design.
Scales
Together with axes they assign meaning to the data: 1) quantitative scales – assign 
numeric values to equidistant locations along an axis; and 2) categorical scales – 
assign labels to positions along an axis to identify what is being measured.
Typeface and fonts
Typeface is a family of alphabets related by design (e.g. Arial, Times New Roman, 
Helvetica, Calibti). Each typeface consists of variant fonts (e.g. bold, italic, light, 
condensed, expanded, etc.)
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In an age of information-plenty, effective design and communication of information 
is an essential requirement. While progress and technological advances increase our 
access to knowledge, benefiting society in many different ways, information flow has 
increased exponentially (Dur, 2014). In the face of this challenge, information design 
is an essential tool. Infographics and data visualisation, in particular, have the power 
to take large chunks of information, present it in a visual, concise and accessible way; 
thereby reducing information load.
Infographics’ popularity as a visual approach to communicate complex and dense 
messages has grown significantly in the last seven years (as evidenced in Google 
trends). This is due to the ability of infographics to encapsulate several details in one 
visual, while still being clear and precise (Smiciklas, 2012; Lamb, et al., 2014; Dunlapa 
and Lowenthalb, 2016).
However, despite this increased interest in the benefits of visual information, research 
studies on the effectiveness of information visualisation are scarce. Beyond a few 
academic papers, literature on infographic design and information visualisation is 
largely unscientific, and limited to a few books providing recommendations targeted 
at business or journalism. Moreover, these recommendations are essentially practice-
based, i.e. they derive from tacit knowledge acquired through practical experience. 
When scientific studies are unavailable or do not give clear answers, design practice 
can aid our understanding of how design principles can be applied to produce 
effective design solutions (Lupton, 2004; Hartley et al, 2006; Lonsdale, 2017, 2014a, 
2014b, 2016; Beier, 2012; Dyson, 2013; Beier and Dyson, 2014). However, we require 
empirical evidence to validate those design solutions, to ensure that they fulfil their 
goal of clear and accessible communication with the target audience.
The few research studies that are available are limited in scope. They test a limited 
number of visualisations, and/or the researchers often design the visualisations 
themselves, which compromises the reliability of the findings. They also test a limited 
number of participants, some of who are not always representative of the target user 
(Borkin et al., 2013).
The area with more research focusing on data visualisation is Medicine. Medical and 
health science journals display a variety of graphical representations of data, while 
infographics are used in public heath to inform about everything from outbreaks of 
malaria to global health worker shortage (Brigham, 2016). 
In conclusion, there is clearly a great need for more studies on the effectiveness of 
infographics and data visualisation to communicate complex and/or large amounts of 
information (Dur, 2014).  
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More often than not, the presentation of information through infographics and 
data visualisation fails to communicate information clearly and efficiently. Most 
visualisations are difficult to interpret, are filled with irrelevant details, and sometimes 
are even misleading, prone to error and trigger bad decision-making (Few, 2004). As 
highlighted by Few (2005), “the damage done by bad graphics has reached epidemic 
proportions, but so far only a few voices are being raised in warning. Bad graphics act 
as a virus that stealthily destroys information with little notice’”. 
Poorly designed visuals can create more confusion than clarity (Brigham, 2016). 
Typefaces, colours, clutter, disorganised information, random use of visual elements 
for decoration rather than function, lack of narrative; all can severely compromise 
the goal of a visual or infographic to communicate clearly and effectively. The fact 
that software and information technology have become more available and easier to 
use, does not help either. It is crucial for those visualising information to realise that 
visualisation and design require time, commitment and expertise (Few, 2004)
There is also an inaccurate perception that visualisation and infographics mainly entail 
aesthetics rather than function. Infographics does not mean data decoration (Few, 
2004; Siricharoen and Siricharoen, 2015; Lievemaa, 2017). Naturally, appeal is intrinsic 
to well-visualised and organised information, and infographics do not need to look 
boring and simplistic to be functional, or extremely sophisticated to look beautiful 
(Mol, 2011). Both function and aesthetic form should co-exist. 
The current situation, however, is that data analysts often create effective 
visualisations that fail to attract and engage the user, while designers often create 
gorgeous visualisations that fail to communicate effectively (Dur, 2012). More 
worryingly, there are cases where data analysts attempt to visualise data with little 
or no understanding of visual perception and information design principles. Another 
worrying trend is when designers attempt to interpret data on their own without the 
necessary skills to do so, resulting in inaccurate communication of data. There are also 
instances when people deliberately choose to create “pretty” visualisations, which 
do nothing but hide information, while appearing to do the opposite (Lankow, 2012; 
Gelman and Unwin, 2013).
Unfortunately, purveyors of information often spend long hours ensuring the 
highest standards of research and analysis, only to fall short in efforts to ensure the 
resulting data is presented in an engaging and effective fashion (Murray et al., 2017). 
Meanwhile, designers are used to working on the basis of intuition and experience, 
rather than explicit knowledge (Quispel and Maes, 2014). For effective visualisations to 
work, sound analysis and design knowledge must be combined. 
Figure 1 is an example where theory, research-based principles and Gestalt principles 
were gathered by health experts and followed, only to result in a very poorly designed 
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Figure 1 | How to make an engaging infographic 
for Healthcare
infographic. Figure 2 is an example of a beautiful infographic, with a harmonious 
colour palette and elegant graphic elements, but where the information is very 
difficult to interpret. 
Figure 2 | The international space station
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Figure 3b (bottom) is an example of an infographic developed through collaboration 
between stakeholders (in this case health professionals) and designers, with the 
users in mind, resulting in a clear and accessible design that also encapsulates and 
communicates the most relevant information to the user (Figure 3a, top, is the original 
document before redesign). This infographic is a redesign for a heart disease test 
(CRP), where originally no effort was made to explain the link between the test and 
actual heart disease. In the redesigned version, not just is the link explained (point 1 
on the infographics), as context is given (point 2), risk of heart disease is personalised 
(point 3), and next steps to reduce risk are included (point 4). The only thing that is left 
to do is to test it with the target users (and adjust final design based on findings and 
feedback received) in order to validate it before implementation.
Figure 3b | Redesign – The heart disease test
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Figure 3a | Original – The heart disease test
CRP level test your level of a specific protein in the blood linked to inflammation of blood vessels 
 
Total cholesterol level
Your results
Your risk You show an elevated risk of cardiovascular disease
What now?
About this test
This report evaluates your potential risk of heart disease, heart attack, and stroke. 
Low risk 
0 mg/L
Average 
1 - 3
High risk of cardiovascular disease
3 - 10 mg/L
LDL “bad” cholesterol
HDL “good” cholesterol
 
 1
 
 2
 
 3
 
 4
Desirable
0
Borderline
200 - 239
High
240 240+
Optimal
0 mg/DL
Near 
Optimal
100 - 129
Borderline 
high
130 - 159
High
160 - 189
Very High
190 190+
233
Low 
0 mg/DL 
High
60 60 +
Normal
40-59
32
15%
265
3.3
 
NAME:  John Doe 
GENDER: M AGE: 49 DOB: 01/10/1961
Bloodwork Cardiology Result ORDERED BY: Dr. Francis Pulaski
  Bellevue Medical Centre  
  lamar.d@bactamed.edu 
  (603) 555-54321 x1523
COLLECTED:   11/02/2010, 10:40 a.m.
RECEIVED:   11/02/2010, 1:03 p.m.
BACTA
MEDICAL CENTRE
Patient info
Use your CRP results and cholesterol level to calculate your 10 risk of a cardiovascular event at ReynoldsRisk.org
If you’re a smoker with normal blood 
pressure, (130 mm/Hg) but family history 
of heart attack before age 60 (one or 
both parents) your risk over 10 years is:
Your risk would be lowered to
12% if your blood pressure were 120mm/Hg
10% if you quit smoking
6% if you reduced cholesterol to 160mg/DL
Quitting smoking-
can decrease your 
heart disease risk
by 50% or more
Ask your doctor
about statins or other 
medications that can 
lower cholesterol
Diet & exercise-
can improve your 
cholesterol levels
Consider retesting
in 1 to 2 weeks to 
exclude a temporary 
spike in blood levels
David McCandless & Stefanie Posavec for Wired Magazine // informationisbeautiful.net
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Infographics and data visualisation are powerful tools to communicate information. 
As highlighted by Brigham (2016), the visualisation of information allows us to tell a 
story that otherwise would be buried in spreadsheets and large amounts of text. The 
benefits of information visualisation are many, with high impact on the user. 
From a technical design perspective, visualisation improves information 
communication in a number of ways. First, visualisation communicates key aspects 
of complex information, data or concepts. It does so by visually representing huge 
amounts of data and lengthy reports in a concise and clear manner (Ware, 1999; 
Thomas & Cook, 2004; Mol, 2011; Brigham, 2016; Bursi-Amba et al., 2016). 
Moreover, visualisation has the ability to present the shape of information and data 
totality within a single eye glance. This is extremely useful in situations of time-
pressure and decision-making (Few, 2004a; Otten et al., 2015).
Visualisation presents complex data in a visual format that is compelling and engages 
the user’s attention. For example, research has found that colour visuals can increase 
the willingness to read by 80% (Green, 1989; Otten et al., 2015; Bursi-Amba et al., 
2016). 
Storytelling is another benefit of visual information. Visualisation constructs a 
narrative supported by data, with the objective of providing insight and greater 
understanding of the information, even bringing to the surface information that was 
not anticipated. Visualisation can help the user identify cause and effect relationships, 
classify relationships among data, identify patterns, changes or trends in data, 
observe developing risk threats or risk uncertainty. Ideally, the narrative conveyed by 
visualisation will also include options for future action (Cleveland, 1994; Mol, 2011; 
Dur, 2012; Sancho, et al., 2014; Siricharoen and Siricharoen, 2015; Brigham, 2016).
Information visualisation can further assist with cognitive processing by providing 
context or metaphor. This is especially the case in those situations where users are 
unfamiliar with the data and/or concept, and do not have pre-existing knowledge to 
help make sense of new information (Dunlapa and Lowenthalb, 2016).
Most importantly, visuals increase comprehension and recall (Medina, 2008; Bursi-
Amba et al., 2016). Research has shown that people are capable of recalling hundreds 
to thousands of pictures, even when having seen the pictures for only a few seconds 
(Zull, 2002). Furthermore, our ability to process and recall information is superior if 
learnt with visual inputs (Murray et al., 2017). 
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When visualising information, the specific requirements of task, context and target 
audience are fundamental. For example, a busy manager required to make decisions 
under time pressure will need a different type of visualisation than a member of the 
public looking at information to plan a train journey (Brigham, 2016; Bursi-Amba et 
al., 2016). The amount of information and details, as well as the way information is 
introduced, must be designed according to the end users (Lievemaa, 2017).
In most instances, text is still required as an integral element of visualisation. Since 
human beings remember approximately 80% of what they see and do, and 20% 
of what they read, it seems logical to combine both text and visual elements, to 
maximise comprehension and recall (Lester, 2006). Moreover, while a few users might 
be comfortable with nothing more than graphics, other users are more comfortable 
with text and visual elements. Consequently, infographics is the best design 
approach precisely because they combine both visual and textual elements, making 
infographics more accessible across a wider range of uses. 
For infographics to effectively enhance communication, they should be clear, accurate, 
relevant, actionable and visually pleasing. This can only be achieved when principles 
of perception and legibility are taken into account. Such an approach creates a 
balance and harmony between the various elements of an infographic (text, colour, 
graphics, layout). To increase decision maker receptivity to information, for example, 
infographics have to communicate most effectively the main points of interest and 
key judgements. In this way, an effective infographic will avoid clutter and ‘chart-
junk’, whilst maintaining clarity and visual appeal. Complicated designs just make the 
information more complex than in its raw form (Dur, 2012).
As infographics encompass various visual elements on the same page, an accurate 
organisation of the content is imperative. Toward this end, the designer needs to: first, 
analyse the information thoroughly and understand it; classify it according to an order 
of importance; and finally associate it according to its meaning. This will serve to guide 
the user about where to focus, and in which order to read the flow of information. This 
process is even more important in situations of time pressure (Dur, 2012). 
The optimal conditions for effective infographic design are a close cooperation 
amongst information/data analysts, designers, and subject matter experts from 
academia. The reason an academic background is important relates to the fact that 
academics deal with data on a regular basis, are rigorous and pay close attention to 
detail, and will therefore bring their own insight as users and producers of data. Such 
collaboration will produce information that is simplified but accurate, functional but 
compelling, and the content will not be sacrificed. Access to the target audience, to 
real materials, and the application of user-centred research methods, will also ensure 
that the infographics are adapted to the context and target audience needs. 
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Rationale
INDIVIDUAL USER  |  Effective visualisation of information           better communication 
s       more accessible           quicker to process           better understanding           less 
frustrated users           better decision-making           more confidence in decision made
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Figure 1 | How to make an engaging infographic for Healthcare
http://bjsm.bmj.com/content/51/16/1183 
Figure 2 | The international space station
http://www.jamesrounddesign.com/space-station-data-visualization/ 
Figure 3 | The heart disease test
https://www.wired.com/2010/11/ff_bloodwork/3/ 
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